Objective: Aim of this study is to examine the 5-year follow-up results of MI PIACE PIACERMI (I like to like and please myself), a cognitive-behavioural programme intended to obtain a weight growth regulation over an extended period. Design: Longitudinal observational clinical study. Setting: Hospital-based programme, through outpatient activities. Subjects: Thirty-one simple obese children, 13 boys and 18 girls, 6-12 years of age on admission. Intervention: The intervention was carried out by a multidisciplinary team (paediatrician, cognitive-behavioural psychologist, physical therapist). It employed cognitive-behavioural techniques, nutrition education, promotion of physical activity, setting a high value on free play in motion. The programme actively involves parents. The following measurements were taken on admission and at 5-year follow-up: height, weight, waist circumference, body mass index (BMI), BMI standardized (BMI-SDS), and adjusted BMI (a-BMI) as actual BMI/BMI (50th percentile) * 100. Dietary habits were investigated by interview and 24-h recall. Parents completed the Family Habit Inventory and the Child Behaviour Checklist (CBCL). Motor skills were assessed by using Frostig's test. Results: The dropout rate was 35.5 %. In subjects who completed the 5-year follow-up, the mean and s.d. of BMI-SDS and a-BMI were, respectively, 4.2370.71 and 54.7%79.0 at baseline and 2.7470.85 and 43.2%717.3 at the last visit. Waist circumference decreased. Family habits improved significantly. Total energy intake was significantly reduced. Emotional and social aspects of obesity-related behaviours showed positive changes. Motor skills globally improved. Conclusions: The study provides further evidence that positive persistent results may be obtained in obese children with treatment programmes combining a lifestyle centred approach, parental involvement, nutrition education and cognitivebehavioural strategies.
Introduction
A recent international consensus has indicated that treatment of childhood obesity is 'irrefutable' because of the epidemic proportions that this condition is progressively taking on and its negative impact on health (Speiser et al., 2005) . Moreover, when left untreated, childhood obesity tend to persist into adolescence and adulthood (Must et al., 1992; Summerbell et al., 2003) . These reasons have led to consider this topic 'urgent' both in the medical and institutional fields. However, obesity treatment is commonly considered a huge therapeutic challenge and limited evidence exists on the effectiveness of the intervention components of programmes for the treatment of childhood obesity (Epstein et al., 1990a, b; Bohler et al., 2004) . Nevertheless, some treatment programmes with large empirical basis have been reported, showing effective long-term results, mainly in children with supportive families (Epstein et al., 1990a, b (bis) ; Epstein, 1996; Braet and Van Winckel, 2000; Golan and Crow, 2004) . Moreover, numerous clinic-based trials have indicated that potentially successful interventions for obese children should be multidimensional combining the following strategies: to adopt a health-centred rather than weight-centred lifestyle; to reduce energy intake while maintaining optimal nutrient intake; to increase physical activity and to reduce sedentariness; to actively involve parents in the changing process, mainly in younger children; to facilitate a supportive family environment; to achieve small and gradual changes, using methods and techniques of the cognitive-behavioural therapy (Epstein, 1996; Warschburger et al., 2001; Eliakim et al., 2002; de Mello et al., 2004; Reinehr et al., 2005; Sacher et al., 2005; Korsten-Reck et al., 2005; Nemet et al., 2005; Jiang et al., 2005) .
It has been also observed that, compared to individual programmes, group therapy results in better outcomes, provides social support and is characterized by lower financial and time costs (Braet et al., 1997) . Another important aspect to consider is that childhood obesity treatment should lead to permanent behavioural changes (Barlow and Dietz, 1998) . Unfortunately, so far, studies have not reliably shown that the effects of childhood obesity treatment programmes may last for more than 12-24 months. Therefore, long-term data on the effectiveness of treatment programmes for obese children are needed.
Aim of this study is to describe the 'format' and to examine the 5-year follow-up results of MI PIACE PIACERMI (I like to like and please myself), a cognitive-behavioural lifestyle multidisciplinary programme administered to a group of obese children and their families in a hospital-based outpatient setting and intended to obtain weight growth regulation over an extended period.
The programme has been devised by the 'Centre for Prevention and Treatment of Childhood and Adolescence Obesity', at the Paediatric Clinic of the University of Genoa, G. Gaslini Institute, with the collaboration of the Child Neuropsychiatry Unit and Physical Therapy and Rehabilitation Unit of the G. Gaslini Institute. Objectives of the programme are: (1) to promote steady healthy eating habits and an active lifestyle, (2) to increase self-efficacy of the child, (3) to improve the quality of care delivered to the obese child.
Subjects and methods

Subjects
A total of 31 obese children, 13 boys and 18 girls, 6.1-11.9 years of age on admission, participated in the study. They were selected among the 93 children consecutively referred for weight excess to the 'Centre for Prevention and Treatment of Childhood and Adolescence Obesity' in the period October -December 1999 by either family paediatrician or parents.
Inclusion criteria were: age 6 to 12 years; body mass index (BMI) indicative of obesity according to percentile charts of Rolland-Cachera et al (1991) , residence in Genoa, parental willingness to tackle their child's overweight problem. Children with endocrine disorders, obesity syndromes, mental retardation or psychological diseases or receiving medication that might interfere with weight growth were excluded.
The parents of the 64 eligible children received a detailed explanation of the causes and health consequences of obesity in children and were informed about the objectives and characteristics of the programme MI PIACE PIACERMI. They agreed to attend group sessions nine times weekly, to actively participate in the programme activities and to submit their children to regular long-term follow-up. A total of 17 families declared to be unable to participate in the programme for various reasons (parents' work engagements or school obligations of their child during the time of the sessions, family difficulties, child's refuse to participate in group sessions). The parents, caregivers or family paediatricians of 16 obese children preferred a structured diet plan or requested only physical exams to check up on possible dysfunctions related to overweight.
The subjects who were unable to participate in the programme were followed on an outpatient basis. All were given a balanced hypocaloric diet (10% less than the reported intake) and were instructed to reduce sedentary behaviours and to increase physical activity. Nine of them returned for evaluation after 3 months and only two after 1 year.
The study was approved by the Ethics Committee of the G. Gaslini Institute.
All parents signed an informed consent form.
Description of the programme
The programme MI PIACE PIACERMI is addressed to obese children between 6 and 12 years of age, without any other medical problem or mental disease. It is carried out in hospital, through outpatient and day hospital activities, by a multidisciplinary team including a paediatrician, a nutritionist, a cognitive-behavioural psychologist and a physical therapist. The programme employs three fundamental strategies: cognitive-behavioural techniques to develop self control, nutritional education and promotion of physical activity in daily living, setting a high value on free play in motion. It actively involves parents and family members, who have to change their behaviour and lifestyle to favour an essential social support and to influence their child's behaviour through parental 'modelling'.
The basic objective of treatment is the progressive adoption of behaviours contributing to reaching a healthy lifestyle through the reduction of the importance given to weight and the promotion of the child's self-control and selfefficacy. Following this approach, weight control is obtained Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al through a motivated and steady behavioural change. At the same time, the programme favours the acquisition of cognitive abilities to face ambivalent and conflictual circumstances and the development of abilities to control eating behaviour and physical activity. In this process, the emotional aspects and the child's relationship with his own emotions are fundamental. The child's skills are highly valued and the child is given adequate tools to reduce the risk of suffering related to being overweight. Children and parents learn that modifying, even gradually, unhealthy behaviour is very important, and realize that this can reduce almost to zero the health risk factors associated with obesity.
The 'pleasure related to liking and pleasing oneself' comes from the gradual increase in self-consciousness and selfcontrol, and from the recognition and management of one's own emotions as well as the discovery of one's own resources.
The cognitive-behavioural techniques utilized are: assessment and functional analysis of behaviour, stimulus control, contract, reinforcement techniques, self-control, self-monitoring, emotional education, assertive training and problem solving.
Particular attention is paid to the motivation of changes in both family and child. In this context, it is essential that the child actively participates in the decision process, being aware of the costs and benefits of changing his behaviour. The first steps are helping the child to perceive the external pressure that pushes him to pursue a socially accepted objective (loss of weight) and motivating parents since they may have strong potential in favouring a behavioural change in the child. It is important to note that during childhood the locus of motivation is external and the child should be supported by the parents in gradually internalizing motivation.
Concerning the decision process with respect to the changes, the programme MI PIACE PIACERMI refers to the transtheoretic model of Prochaska and Di Clemente (1982) , which is a dynamic succession of different phases that people go through to achieve a change in behaviour: precontemplation, contemplation, preparation, action and maintenance. According to which phase the family is in, the type of support necessary to pass to the subsequent phase is chosen, considering that the model is a cycle and that relapses are possible.
During the pre-contemplation phase, the family does not understand the problem and is not ready to start the treatment. At that time, one could only give them information making them aware of the problem. In the contemplation phase, the family starts thinking of doing something to confront the problem. In this phase, it is important to give clear information and adequate support. During the preparation phase, the family starts to become active. The action phase corresponds to change. The maintenance phase in which the family nucleus has succeeded in reaching the desired objectives, could be an insidious phase, because it is very easy to incur into relapses. It is fundamental for the child and his family to know the probabilities of relapses to consider them an opportunity to readjust the strategies and not to feel defeated. In any changing process, it is possible to go through the various phases many times before leaving the cycle.
Another relevant aspect of MI PIACE PIACERMI is the development of self-esteem. During school age, children tend to be very similar to each other in their personal characteristics among which the body is a relevant aspect. Self-perception is the source of development of self-esteem and of comparative relationship with other children (Pope et al., 1992) . In particular, esteem of one's own body depends on both physical aspect and personal capacities. Numerous overweight/obese children complain they are not agile and consequently they have poor and demoralizing results in sports. Others talk about being excluded from participating in team sports, because, if they do the team might loose, while others exclude themselves on their own. Obese children often say they are the butt of jokes because of their physical appearance, not only from their peers, but also from their relatives and teachers. It is obvious that these aspects hinder socialization.
MI PIACE PIACERMI is also based on nutritional education, that is, general information on foods and their importance for health, food preparation and eating habits. Unfortunately, it is not easy to establish precise indications on feeding, due to biological complexity and individual variables. Moreover, the wide popularization of the topic of nutrition is frequently based on erroneous beliefs.
In this context, the programme uses the guidelines for the Italian healthy diet developed by the 'Istituto Nazionale di Ricerca per gli Alimenti e la Nutrizione' (INRAN, 2003) and is based on the concept of 'moderation' that is both ethically relevant and makes it possible to simplify most of the problems. In any case, confronting the problem of obesity in terms of treatment means to obtain food restrictions, but it is very difficult for the child to control the quality and quantity of food. The traditional dietetic model, based on food prescriptions, leads to an external control of nutrition and negatively influences the ability of the child to control food intake independently. 'Forbidden' foods are particularly attractive and craving for foods or hiding to eat are frequent attitudes. It is not surprising that numerous evidence-based data demonstrate that hypocaloric or protein-sparing diets are not effective in reducing weight (Edmunds et al., 2001) . Moreover, reduction of caloric intake and macronutrient changes in diet may negatively affect height growth velocity (Lifshitz and Moses, 1989; Amador et al., 1990) .
Therefore, in obese children, it becomes very important to offer knowledge and experiences that will gradually guide them in their food choices and to recognize body language expressing hunger and satiety, as well as social, psychological and cultural conditioning.
The involvement of parents, grandparents and caregivers is essential, as they can provide a role model. There are no prohibitions or scolding, no crying or anger. The home is not Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al a 'food desert', but foods are chosen with attention, well cooked, good and nutritious. At the same time, knowing foods, their caloric density (using a simple traffic light scheme) and their importance for growth and well being gives them the opportunity to initiate positive behaviours. Instructions are always proposed in a play approach.
The third task of the programme is to motivate obese children and their parents to participate in physical activities. It is well known that obese children often lack general motor experience and exhibit global clumsiness. Almost all motor skills are negatively influenced by the typical characteristics of the obese child, that is, structural changes that require biomechanical compensation and render the child's movements less ergonomic. Such impairment could induce the child to renounce a normal level of movement. This can also bring about low self-esteem together with a general feeling of unfitness. In this context, aerobic exercise of specific intensity and duration administered in dedicated sessions according to a fixed schedule is not likely to generate an adequate compliance, owing also to the early onset of respiratory fatigue, which prompts a vicious circle (detraining). Therefore, MI PIACE PIACERMI interventions consist of play-based exercise programmes of progressive intensity, to increase motivation in physical activity and to improve body movement awareness and postural control.
At the same time, lifestyle modifications aimed at reducing sedentary behaviours of both child and family are proposed and encouraged. The child starts playing with his body, he learns to recognize that he likes the pleasant sensations coming from his body in motion. It is important that the obese child understands the advantages that physical activity can offer. Motivation to change comes in a long time and it is useful to respect the time a child needs and any possible regression. To help the child, it is useful to reward him even for minimal success, to support him when he is disappointed and to encourage him when he fails.
The programme MI PIACE PIACERMI includes: outpatient visit in hospital (medical history, growth measurements and physical examination); day hospital admission (metabolic and endocrinological exams, nutritional assessment, psychologic evaluation and evaluation of motor skills); multidisciplinary evaluation of the results obtained and joint decision on the continuation of the treatment programme after checking inclusion and exclusion criteria and motivation; final conversation with parents with illustration of results and proposal of the treatment programme; development of the therapeutic programme through nine weekly group meetings, lasting 2 h, conducted by the entire team on specific aspects; anthropometric measurements, clinical, psychologic and physiatric follow-up evaluations every 3 months in the first year, every 6 months in the second year and yearly thereafter. Overall, eight follow-up visits are planned to provide ongoing support for children and their parents by all the professionals involved in the programme and to review and reinforce the programme objectives.
This programme has required a skilled team for its planning, but nowadays the same programme may be performed by any appropriately trained staff and can therefore be performed also in a centre with less resources.
The treatment programme involves a group of six to eight children, as homogeneous as possible for age. Actually, it has been observed that group dynamics develops vicarious learning modalities and favours imitating capacity, adoption of positive modelling, sharing, mutual help and the acquisition of additional knowledge on the part of the children.
Treatment programme activities are proposed to children and their parents, sometimes together and sometimes separately. The participation of at least one of the parents is obligatory; other family members (grandparents, brothers and sisters, so on) can participate in these group meetings, even occasionally.
Details of the intervention format have been described previously (Vignolo et al., 2005) .
Measurements
All measurements were taken at the visit preceding treatment start and at the end of follow-up.
Anthropometric measurements. Measurements were taken according to standard techniques using the same instruments, in the afternoon, both at baseline and at 5-year follow-up. The following measurements were obtained by the same experienced operator (MV):
height (cm) using the Harpenden stadiometer. Height was standardized by age and sex as described by Tanner and Whitehouse (1976) . weight (Kg) measured to the nearest 0.1 kg with a standard balance-beam scale. Subjects were weighed while wearing light clothing and no shoes. waist circumference, measured with a tape-measure.
BMI was calculated and standardized as standard D score units (BMI standardized (BMI-SDS)) using the LMS method (Cole, 1990) . Adjusted BMI (a-BMI) was also determined as a-BMI ¼ actual BMI/BMI (50th percentile) * 100. Reference values of Rolland-Cachera et al. (1991) were used. The waist percentage over the mean value for age and sex was calculated using the references for European-American children reported by Fernandez et al. (2004) .
Nutritional assessment. Dietary habits were investigated by a simple interview with the child and his/her mother, father or both. A 24-h recall was also administered on the last working day before evaluation.
Total energy intake, percentage of energy intake derived from each macronutrient and total fibre and calcium intake Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al were calculated using software created by Progeo (2002) . To quantify the consumption of foodstuff, the software shows photographs of portion sizes, allowing to insert many commercial products. Intakes are calculated on the basis of the tables of the Italian 'Istituto Nazionale di Ricerca per gli Alimenti e la Nutrizione' (INRAN, 2003) and on the caloric and nutrient composition of many products, as reported in their food labels.
Lifestyle habits and behaviour evaluations. Parents completed a written assessment package including: -(1) the Family Habit Inventory, a 44-item questionnaire based on an 8-score scale, which assessed some habits related to type and amounts of food, physical activity and sedentary behaviour, psychological problems and social aspects of eating (Mellin et al., 1987) and (2) the Child Behaviour Checklist (CBCL), which is a widely used 4-page questionnaire assigning quantitative scores to behaviour problems and competences of children and adolescents 4 to 18 years of age, as judged by parents (Achenbach, 1991) . It was developed as a descriptive rather than diagnostic measure and is composed of 20 competence items and 118 behaviour problem items grouped into four competence scales and eleven problem scales. The competence scales include: activities (amount and quality of participation in sport, hobbies, games as well as job and chores), social (number and quality of relationships with others and involvement in organizations), school (an index of competence in school) and total competence score obtained summing the activities, social and school scales (a global index of adaptive functioning). The problem scales include eight syndrome scales: withdrawal, somatic complaints, social problems, anxiety/depression, thought problems, attention problems, delinquent behaviour, and aggressive behaviour; two broadband psychopathology scales, internalizing and externalizing and, lastly, a total problem score, an overall index of the reported problems. The CBCL was filled out by the participating parent. Almost all of the informants (30/31) were mothers. Criteria for borderline clinical status were based on T scores of 40 or less for total competence scale and 60 or more for internalizing, externalizing and total problems scales. Borderline clinical range was between 30 and 33 for activities, social and school scales, and between 67 and 70 for withdrawal, somatic complaints, social problems, anxiety/depression, thought problems, attention problems, delinquent behaviour and aggressive behaviour profiles.
All subjects and their parents had a conversation with the team psychologist at baseline and at the end of 5-year follow-up.
An anonymous programme evaluation form was completed by the children and participating parents at the end of the intervention.
Motor skills and fitness. Motor skills were assessed by using the clinical observational tool developed by Frostig and Ma slow (1977) . Through simple physical activities (for example, racing, jumping and hopping on the same leg, threading pearls, grasping or launching a ball, hurdle racing, touching one's, walking balance beam or performing exercises of relaxation and laterality) qualitative aspects of movement were evaluated in the following eight main areas: (1) coordination, (2) agility, (3). flexibility, (4) force, (5) velocity, (6) balance, (7) resistance and (8) body awareness. A score from 1 to 5 was given to each of them, from totally unfit (1) to slightly unfit (2), fit (3) good (4), excellent (5). Evaluations were performed independently by two highly reproducible and repetitive evaluators. Moreover, all subjects underwent a visit by a physiatrist at baseline and at the end of 5 year follow-up.
Statistical methods
Descriptive statistics were firstly performed on variables collected at baseline; quantitative variables (i.e., age, weight, so on) were expressed and reported as medians, minimum and maximum values. Descriptive statistics for qualitative variables were calculated and reported in terms of absolute frequencies and percentages. Comparison of the qualitative data between groups of patients was performed by means of w 2 test or Fisher's exact test in case of expected frequencies less than 5. Dropout patients were compared to the patients that had completed the follow-up to evaluate possible selection bias; all the quantitative baseline variables were compared in the two groups using the Mann-whitney U test and the qualitative variables were compared using the w 2 test or the Fisher's exact test. The variables at time 0 were compared to the values at final time (at 5 years) to evaluate change over time; in this case, the Wilcoxon's test for paired data was used for quantitative variables and the McNemar test was used for qualitative data; whenever the normal approximation to the binomial distribution could not be used, the P-value was calculated using the one-sample Binomial test with the exact method.
To evaluate the relationship between baseline variables and the outcome variables (percentage of change in BMI-SDS and BMI%) the nonparametric correlation coefficient (Spearman' r) was used.
The statistical package 'Statistica' has been used for most of the analyses (StatSoft Corp, Tulsa, OK, USA); the excel sheet has been used to calculate the one-sample Binomial test with the exact method.
Results
The characteristics of all study participants before the intervention are reported in Table 1 .
Of the 31 recruited children, 20 completed the programme and the five-year follow-up. During the intervention period, nine subjects (3 M and 8F) withdrew from the programme mainly because of problems preventing parents to attend or Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al because the family was unable to change habits. One girl had a serious car accident and was hospitalized for a long period. Two subjects (one boy and one girl) dropped out during the follow-up. Their last available data were collected at 1 year and at 2 years follow-up visits, respectively. As reported through a telephone contact, the girl could no longer undergo regular follow-up checkups due to familial problems and the boy entered another treatment programme (the achieved results were not considered satisfactory by the family paediatrician as weight reduction was not obtained, even if the BMI-SDS decreased from 5.8 to 4.8 after 2 years from the intervention). The accumulated dropout rate was 35.5 % (11/31). The mean percentage of attendance was 60.2% during the intervention phase (70.6 for children that completed the follow-up) and 57.9% in the follow-up period. There was no statistically significant difference between the completers and the dropouts after 5 years in sex, age at entry, previous dieting and in the following variables: BMI-SDS or a-BMI, mean BMI of the parents, daily caloric intake, family habit inventory total score, CBCL overall competence and total problems scores.
It is worth of note that only 1/7 children with normal weight parents dropped out, while 10/24 children with one or both overweigh/obese parents suspended the treatment.
The 20 subjects who completed the 5-year follow-up showed a highly significant BMI-SDS and a-BMI reduction. The mean and s.d. of BMI-SDS were 4.2370.71 at baseline and 2.7470.85 at the last visit. Analogously, the a-BMI passed from 54.7%79.0 to 43.2%717.3.
Individual BMI-SDS at baseline and after about 5 years are illustrated in Figure 1 .
There were not sex differences in BMI-SDS and in a-BMI reduction. During the observation period, mean body weight increased by 23.778.37 kg. Waist circumference passed from 78.178.0 to 82.977.1 cm, corresponding, respectively, to þ 29.279.4% and to þ 20.578.3% when expressed as percentage over the mean value for age and sex. The mean and s.d. of height-SDS were 1.2870.89 at baseline and 1.1670.96 at 5-year follow-up. All family habit inventory scores increased significantly, as illustrated in Table 2 .
Changes in daily energy intake, relative intake from proteins, carbohydrates and fat, daily calcium and total fiber intake are reported in Table 3 . Total energy intake was significantly reduced by about 19%, while percentages of macronutrients were very similar at baseline and at 5-year follow-up. Mean total fiber and calcium intakes showed a slight increase (not statistically significant), but, as mean values, they remained lower than the usually recommended fibre and calcium intakes by about 35-40%.
As shown in Table 3 , it was found that the consumption of fruit and vegetables has increased significantly after the intervention. Moreover, the frequency of eating habits associated with overweight and obesity, such as breakfast skipping, second/third helpings of some foods, secretive eating and snacking, decreased significantly.
Changes of CBCL behaviour problem and competence scales over time are reported in Table 4 .
At baseline, 80% of the children scored under 40 for the overall competence scale, while 25%, 20% and 0% of the children scored under 30 for activities, social and school scales.
Fifteen percent and 25% of the children scored over 60 for the total problem scale and internalizing scale, respectively. Four subjects were in the borderline clinical range for anxious/depressed behaviours and three subjects for social problems.
As regards the total competence scale, at the last observation four subjects moved from clinical range to normality, improving mainly their social score, while 12 remained in the clinical range and 2 passed from normality to the borderline clinical range. At 5-year follow-up, four children scored over 60 for the total problem scale and internalizing scale, while two subjects remained in the borderline clinical range for anxious/depressed behaviours and three subjects for social problems. Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al
Psychological conversations showed improved relationships and participation in activities with their peers. An increased self-esteem was also observed.
Motor skills resulted slightly unfit as regards coordination, agility, force, velocity, balance, resistance, body awareness and fit in flexibility at the baseline. Median Frostig's scores of all motor skills significantly improved at the 5-year followup, as reported in Table 5 .
Before treatment, five subjects resulted 'totally unfit' as regards force (2/5), velocity (2/5), balance (2/5), resistance (3/5) and body awareness (1/5). At the last observation, no subjects were 'totally unfit' and nine subjects scored 'slightly unfit' as regards agility (5/9), flexibility (2/9), force (7/9), velocity (3/9), balance (2/9), and resistance (3/9).
As evidenced by physiatric evaluations, postural kyphosis and hyperlordosis were found in 90% of subjects at baseline, as well as inadequate weight-bearing patterns in the standing position. Mild hamstring tightening was present in 3/20 of subjects older than 10 years. Flatfoot and genu valgum have been observed in all subjects.
At 5-year follow-up, postural kyphosis and hyperlordosis resulted improved in 15/18 subjects. Flatfoot and genu valgum prevalence remained unchanged. One subject underwent surgery to correct flatfoot deformity. Inadequate weight-bearing patterns in the standing position were seen in 95% of subjects. Mild hamstring tightening was present in 18/20 subjects.
To determine if there was an interaction between BMI-SDS reduction and some initial variables, correlations were calculated at baseline between BMI-SDS and a-BMI change, and age, BMI-SDS, a-BMI, waist circumference, mean BMI of the parents, daily caloric intake, family habit inventory total Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al score, CBCL overall competence and total problems scores. A significant correlation (Po0.05) was found between BMI-SDS and a-BMI reduction, and family habit inventory total score (negative correlation) and mean parent BMI, respectively. No adverse events were noted during the intervention and the follow-up period.
The anonymous evaluation form obtained at the end of the intervention indicated that all children and parents were satisfied with the programme. Nine parents answered that the programme turned out to be as they expected and 11 even better. Children unanimously indicated that they would recommend this programme to friends who are 'a little chubby'.
Discussion
This study, based on a longitudinal clinical experience, provides some further evidence that positive persistent results may be obtained in obese children with multifaceted treatment programmes, combining a lifestyle centred approach, parental active involvement, nutritional education, cognitive behavioural strategies and an exercise plan aimed at progressively increasing motivation to physical activity and reduction of sedentary behaviours.
The programme MI PIACE PIACERMI resulted to be a safe, effective and acceptable approach to obtain progressive modifications in obese child's behaviour and to achieve and maintain healthier food habits and an active lifestyle with favourable steady effects on the reduction of BMI-SDS and a-BMI-SDS over an extended follow-up period. Actually, none of the treated children lost weight or maintained their initial weight at the end of the follow-up period, but all of them presented weight increase with continued regular linear growth. At 5 years from beginning of treatment, 5 of children have still BMI-SDSX3, 11 have a BMI-SDSX2 and o3, 4 have BMI-SDSo2.
On the whole, this result could produce positive effects against cardiovascular disease and diabetes type II risk associated with obesity, since it was demonstrated that even a small reduction of BMI-SDS in children and adolescents may significantly reduce fasting insulin and lipids values (Kirk et al., 2005) .
Even the observed reduction of waist circumference, as percentage over the mean value for age and sex, may be related with an improvement in metabolic complications of obesity (Pi-Sunyer, 1991) .
These findings are consistent with the 5-and 10-year follow-up outcomes of the behavioural family-based programme of Epstein (Epstein et al., 1990a, b bis) , with the 5-year follow-up results of the cognitive-behavioural treatment developed by Braet and Van Winckel, (2000) and with the 7-year follow-up effects of a health-centred educational treatment reported by Golan (Golan and Five-year follow-up of a multidisciplinary programme for childhood obesity M Vignolo et al Crow, 2004) targeting the parents as the exclusive agents of change. Since some differences occur in the conceptual basis and designs of these treatment programmes, it seems probable that their effectiveness could depend on common components, like health-centred approach, use of behavioural or cognitive-behavioural strategies, active involvement of parents, nutritional education, eating and activity behaviours modifications.
With MI PIACE PIACERMI eating habits improved as regards type and amounts of ingested food, family lifestyle and frequency of behaviours associated with overweight and obesity. The caloric intake was spontaneously and progressively reduced, and, as mean value at the last observation, it was lower than the recommended levels (allowances) for adolescents. In interpreting this result, it is possible that an 'under-recording' of food intake has occurred, as frequently observed in participants in weight managements programmes (Bingham, 1991) . Protein, carbohydrate and fat content remained unchanged. Daily protein consumption at the end of the follow-up period was still fairly high, while fat consumption was fairly low. Even if it was found that fruit and vegetables servings had increased significantly after the intervention, fibre intake was still low (about 65% of recommended intakes). Calcium intake remained equal to about 58% of dietary recommended requirements. Dietetic adjustment was proposed at the last visit to improve nutrient intake mainly by reducing proteins to about 15% and by favouring consumption of whole grains, vegetables, low fat milk products and olive oil.
The Family Habit Inventory revealed changes in physical activity towards an active and enriching lifestyle of both children and their families. This may be considered a positive outcome, given that increased physical activity is resulted an important predictor of successful weight maintenance in treated obese children (Epstein et al., 1984) . Probably, as a result of the more active lifestyle, all motor skills of the children improved significantly. At baseline a large portion of subjects resulted totally or slightly unfit in coordination, agility, force, velocity, balance, resistance and body awareness. This produced a negative impact on levels of movement or activity together with a general feeling of unfitness. According to Frostig, this condition would require a treatment enhancing basic motor abilities with the aim of obtaining a better performance of functional tasks as well as socio-emotional well being.
In spite of overweight decrease, only minor modifications were observed in postural control with persistence of structural changes requiring biomechanical compensation.
It is important to note that using the CBCL activity scale, the amount and quality of participation in sport, hobbies, games as well as job and chores was fairly satisfactory both at baseline and at 5-year follow-up.
Emotional and social aspects of some obesity-related behaviours of children and parents (feelings, limit setting, communication, self-esteem, parental role model and rewarding) showed positive changes as emerged from the Family Habit Inventory and from the CBCL problem scale, mainly regarding internalizing behaviours and the anxiety/ depression scale scores.
The mean social competence score, revealing some psychosocial dysfunctions, increased significantly and reached normality at the last follow-up observation.
Psychological conversations showed that at 5 years from the intervention, positive self-esteem and self-efficacy were acquired by the followed subjects, which is the basis for an optimistic judgment of their capacity to organize and carry out the requested performances.
As expected, parental overweight and family environment resulted important factors influencing treatment outcome and dropout rate. Children with overweight or obese parents tended to have a worse response to treatment and BMI-SDS and a-BMI reduction was influenced by the quality of family habits before the intervention. This seems to indicate that an accurate therapeutic approach is needed to increase motivation of obese/overweight families to overcome genetic and lifestyle factors influencing negatively their compliance with treatment and/or outcome. The children's age, degree of overweight, daily caloric intake, CBCL overall competence and total problems scores at baseline had no effects on BMI-SDS and a-BMI reduction. Therefore these measures seem unable to predict treatment response.
In MI PIACE PIACERMI, continuous support to maintain healthy eating and an active lifestyle was offered to the children and their parents during eight follow-up sessions. This might be useful to achieve better long-term outcomes, as obesity treatment requires continuous care of indefinite duration. Nevertheless, the reported long-term overweight reduction profiles, as reported in other studies (Epstein et al., 1990a, b; Braet and Van Winckel, 2000; Golan and Crow, 2004) , seem to indicate that overweight reduction, once obtained, tends to be maintained in the period ranging from the 2-year follow-up session to the last long-term control, even in the absence of intercurrent control visits. The followup features allowing the achievement of a satisfactory maintenance of treatment effects and the optimization of costs and resources in the long run remain to be better characterized, even in terms of number of visits and time interval between them.
Finally, some limitations in this study have to be recognized. First, the limited sample size and second, the lack of a matched control group. As regards this aspect, it should be considered that almost all obese/overweight children who received outpatient consultations in our clinic 5 years ago with prescriptions of hypocaloric diets and instructions to perform more intense daily physical activity dropped out after 1-year follow-up. In addition, if these conventionally treated children had been used as controls, there could have been a selection bias, since some of them were excluded from the intervention group because they were unable to attend or were not interested in participating. Third, even if a 35% dropout rate represents a reasonably Five-year follow-up of a multidisciplinary programme for childhood obesitysuccessful outcome, mainly in children with higher parental overweight (Eliakim et al., 2004) , more stringent promotion strategies and reinforcement of motivation are needed, taking great care of barriers, motives, attitudes and beliefs along with readiness to change in children and families before admission to the treatment programme.
MI PIACE PIACERMI has been happily followed by most of the children and parents included in the study. Alessio, one of the children of the study, now 15, well synthesized it in a national TV interview: 'The gym teacher used to scold me if I was not able to run for 5 miny My soccer teammates called me 'The third post of the goalpost'. I used to spend my time watching TV and playing with my playstation and eating snacks. But now it is different. I like to ride my bike. Last Sunday with my dad and uncle I rode 30 kilometers. I know how to distinguish hunger from cravings. Sometimes I eat a chocolate ice cream, buty then at dinner I eat less. Now I know how I am inside myself and now I feel better even withy my gym teacher! To the kids that are a little chubby, I recommend this 'course'. I had fun and I did not feel fatigued'.
